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QcU&\f[]dfTVi]d^Á ?�O4µ�`o[�T#god^[�ÔÉsS`oU�®wÜ�TVi]d^scQSU�d"dcQ5�<df[�QcmndfU�¼¹QÌ¼ QciC�£`Vi]i]QSÜ�scd:¼�`e\^`om���TV[]d:¼�°�d"i]Qc®VU�TVs<i�¼�[�dfU�®|¼�°
QcUq¼�°&d * �oñ¹U�`�Á�d4godf[�i]Ú�i¢¼]°�d v * �oñ¹`o[�°�Qc®o°&df[�U�`�Á&dfifO¢l�Ú�\�°MT:\f`om���TV[�Qci�`oUkRQSscsoÔ�Qcd^scÁwT�mndhTVi�Ú�[]d^mtd^U�¼
`���Ó r,g�QS`os_T«¼�Qc`VU6O"Â�U�Ô3i]Ú�\�°-mndhTVi�Ú�[]d^mtd^U�¼�`���Ó rDmeÚ&i�¼qÜ<dMTVÚ�®omndfU�¼]dfÁ�Ü�Ô�Á�T«¼�TÉÚ�i�QcU�®èT|UºTVU�¼�Q:b
U�d^Ú&¼�[�QcU�`eÜ<dhT|mZO4l�Ú�\�° T,��[]`V®o[�TVm5`���mndhT|i]Ú�[�dfmndfU�¼�i RQSscs
[]dd3�Ú&Qc[]d"s_TV[�®od�i�¼�T|¼]Qci�¼�Qc\^ifO¢¬¹°&Qcit��[�`&�<`oi�TVs
°�TVik¼�°�d ��d^Q�QSÜ�QcsSQS¼yÔ3¼]`3`oÜ�¼�TVQSU meÚ�\�° s_TV[�®odf[qÁ�T|¼�TZi�d^¼�i#Ü£d^\hTVÚ�i�dÇ¼�°&dtÁ�d�¼�d^\^¼�`V[#RQcsSs0d^god^U�¼�Ú�TVsSsSÔ-Ü<d
Ú���®V[�TVÁ�d^ÁÇ¼�`wQS¼]iw��U�TVs<\f`oU5��®oÚ�[�T«¼�Qc`VUnRQÌ¼�° � NZ¬,`��FmtTVi�i�TVU&Át¼�°&d"Â:ÛkltTV\^\fdfsSdf[]T|¼�`o[»\f`Vmg��sSd^Qn\fTVU
Ü<dkÚ5��®o[�T|Á�dfÁZÚ��Z¼]`g�ÇN X `��ÍÜ<dhTVm �<`�R�d^[fO�îÎ¼�QciT|sci]`��<`oi]i�QcÜ�sSd�¼�°�T|¼¼]°�dw\^`oU�god^U�¼]Qc`oU�TVs�U�dfÚ&¼][]QSU�`
Ü<dhTVm R°�QS\�°ÇR*dV��[�`&�£`Vi]d:°�df[�d�RQcsSs�Ü<d"[]dd��s_T|\fdfÁtÜ�ÔÇTqU�d^Ú&¼�[�QcU�`!��TV\^¼]`o[�Ô¿Ü�T|i]dfÁÇ`oUÉTqmeÚ�`oUti�¼]`o[�TV®Vd
[]QSU�®�O

� ñ



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

CC QE event rate, H20

0

5

10

15

20

25

0 1 2 3 4 5 6 7 8 9 10

νµ→νe

BNL-HS: 2540km
sin22θij = 0.8/1/0.04
∆mij

2 = 5e-5/2.6e-3 eV2

matter effects on

86.4 QE CC events

Neutrino energy (GeV)

E
ve

n
ts

/0
.5

G
eV

/1
25

0(
kT

o
n

-y
r-

M
W

)

CC QE event rate, H20

0

10

20

30

40

50

60

70

0 1 2 3 4 5 6 7 8 9 10

νµ→νe

BNL-HS: 2540km
sin22θij = 0.8/1/0.04
∆mij

2 = 5e-5/1e-3 eV2

matter effects on

143.4 QE CC events

Neutrino energy (GeV)

E
ve

n
ts

/0
.5

G
eV

/1
25

0(
kT

o
n

-y
r-

M
W

)

µ�QS®oÚ�[]d,0_;:l_�<df\�¼�[�Ú�m=`#�0Á�d^¼]df\�¼�dfÁZ3�Ú�TVi�Q:bÎdfs_T|i�¼�QS\qdfscd^\^¼][]`oU�U&dfÚ&¼][]QcU&`Éd^gVdfU�¼�iEQSU�TÉò&O¾ðÇN ¬ Á&d^¼�d^\^¼]`o[
T|¼wñoð<��òè´�m ��[]`om a j"À0O6XAdn°�T�gVdnTVi]i�Ú�mtd^ÁIò&O¾ð�N X `#��Ü<dhTVm �£`�R*df[wTVU�ÁAðÉÔodhT|[]iq`��*[]Ú�U�U&QcU�®�O
¬¹°�d¿¼�`&�Z��sS`V¼qQcif��`V[$FnG.HI H J ò % òVò�ñ L �fb H TVU&Á-¼]°�d¿Ü£`V¼�¼�`om=Qcif��`o[!F�G.HI H J ò % òoò � �fb H OeXAdt°�T�gVd
TVi�i]Ú�mndfÁZi]QcU H ñ r ( I J ò % ò���O»¬¹°�d#d^[][]`V[:Ü�TV[]i:\f`o[�[]d^iT�<`oU�ÁZ¼]`n¼]°�dki�¼�T«¼�Qci�¼�QS\hTVs6d^[][�`o[�dcQ_�£d^\^¼�d^Á�QcU�¼�°&d
Ü�QSU6O"Â � ò ��dfU�d^[]®VÔZ[]d^i]`osSÚ&¼�QS`oU3QSi�TVi�i]Ú�mndfÁO66¼]°�Qci�\f`o[�[]d^iT�<`oU�Á�i"¼]`Ç¼�°&ded^Q_�<df\^¼]dfÁº[]d^i]`osSÚ&¼�QS`oU3Á&Ú�d
¼�`¿Ü<`V¼�° U�Ú�\fsSdhTV[¹d^9±d^\^¼]i"TVU&Á ¼]°�dqdfscd^\^¼][]`oU�mn`omtd^U�¼�Ú�m [�df\^`oU�i�¼][]Ú�\�¼�QS`oUZQSUÉ¼�°�dqÁ�d�¼�d^\^¼�`V[fO

�yv



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

CC QE event rate, H20

0

10

20

30

40

50

60

70

80

0 1 2 3 4 5 6 7 8 9 10

νµ→νe

BNL-HS: 2540km
sin22θij = 0.8/1/0.04
∆mij

2 = 10e-5/2.6e-3 eV2

matter effects on

155.7 QE CC events

Neutrino energy (GeV)

E
ve

n
ts

/0
.5

G
eV

/1
25

0(
kT

o
n

-y
r-

M
W

)

µ�QS®oÚ�[]d >5;�l_�£d^\^¼][]Ú�m/`��<Á�d^¼]df\^¼]dfÁ�3�Ú�TVi]QRbyd^s_TVi�¼�Qc\*dfsSdf\^¼][]`oUMU&dfÚ&¼][]QcU&`Ed^god^U�¼�i4QcU¿TEò&O¾ð�NZ¬ËÁ�d�¼�df\�¼�`o[4T«¼
ñoð#�oò#´�m ��[�`om a�j"À0O�XAd�°�ThgVdqTVi]i�Ú�mtd^Á ò&Oçð#N X `���Ü£dfTVm �£`�R*df[TVU�Á ðqÔodhT|[]i¹`���[�Ú�U�U�QSU�®�O0¬¹°�QSi
��sS`V¼EQcif��`V[ F�G.HI H,J ò % òoò�ñ L �fb H TVU�Á`F�G.HHT(fJ ò % òVòoò � �fb H O#XAdn°�T�gVdnTVi]i�Ú�mtd^ÁAi�QcU H ñ r ( I J ò % ò���O
¬¹°�d-df[�[]`o[èÜ�T|[]i \f`o[�[]dfiE�£`VU�ÁD¼]`Ë¼]°�dºi�¼�T|¼�QSi�¼�QS\hTVs"df[][�`o[èd^Q_�<df\�¼�dfÁGQcU,¼�°�dºÜ�QSU6O5Â � ò � dfU�d^[]®VÔ
[]d^i]`osSÚ&¼�QS`oUMQci¢TVi]i�Ú�mtd^ÁO6�¼�°�QSi¢\f`o[�[]d^iT�<`oU�Á�i0¼�`E¼]°�d¹d^Q_�<df\^¼]dfÁt[]dfi�`oscÚ�¼�Qc`VUMÁ�Ú�d ¼�`qÜ<`V¼�°¿U�Ú�\^scdhT|[0dd9£df\^¼]i
TVU�Á�¼�°&dkd^scd^\^¼�[�`oU�mt`Vmtd^U�¼]Ú�m [�df\^`oU�i�¼][]Ú�\�¼�QS`oU

� �



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

� L�� �G�6�&���±�&»���,'�»����;����*�����=��*�	��
��0���Í��	����/�6�"!#���
	�$5�����

¬¹°�dM\^`oU�godf[�i]QS`oUº`��»³�`omndfi�¼�TV´|d¿ÛE`oscÁºN QcU�dwQcU�ÀFdhT|Á6W�l�`oÚ�¼�°ºPETV´|`V¼�T&W£QcU�¼�`t¼�°�dMj�T|¼�QS`oU�TVs ��U&Á�df[ b
®o[�`oÚ�U�ÁZl�\^QcdfU&\fdqÀ�TVÜ<`o[�T|¼]`o[�Ô = j ��l&À ?)W&¼�d^U�¼�T|¼�QÌgod^sSÔn¼�`M¼�TV´|d ��s_T|\fd�QSU ñVòoò�ñ�W�RQcsSs ��[�`�g�QSÁ�dqTeÚ�U�Qu3�Ú�d
`&���<`o[�¼�Ú�U�QÌ¼yÔ���`o[wTD��[�`o®o[�T|m `#�¹d^Q�¼�[]T<bysS`oU�® Ü�TVi�dfscQSU�dnU�dfÚ&¼][]QSU�`3`oi�\fQSscs_T«¼�Qc`VU�d^Q_�£d^[]QSmtd^U�¼]ifOZÂ"i#dcQ1b
��scTVQcU�d^ÁèTVÜ<`�god�¼�°&dfi]d�RQSscs<Ü£dV�£`oi�i]QSÜ�scd�Ü<df\fTVÚ�i�dE`���¼�°�d�sSdfU�®|¼�°è`��F¼]°�dEÜ�TVi�dfscQSU�dVW�ñoð#��òw´�m ��[]`om5¼�°&d
a�[�`�`o´�°�ThgVdfU1j"T|¼]Qc`oU�T|s�À�TVÜ<`o[�T«¼�`o[�Ô = a j"À ?w¼�`ºÀFdfTVÁ6W�l�`oÚ&¼]° PETV´V`V¼�T&O îÎ¼¿QSi ��[�`&�£`Vi]dfÁ ¼]°�T|¼M¼�°&d
j �"l&À���TV\fQSscQS¼yÔMRQSscs<TV\^\f`omnmt`�Á�T|¼]d"T|U�TV[][]T�Ôt`���Á�d�¼�d^\^¼�`V[]i RQS¼]°É¼�`V¼�TVs<mÇTVi�i T��5��[]`�T|\�°�QcU�® � NZdf®�T b
¼�`VU6O:NZ`oi�¼�`��¢¼]°�dfi�dwRQSscsFÜ<dwR�T|¼�d^[EÓ�df[�dfU�´|`�g�Á�d�¼�df\�¼�`o[�i�¼]°�T|¼�\hTVU�`VÜ�i]d^[�god#U�dfÚ&¼][]QSU�`ÇQSU�¼]df[]TV\^¼]Qc`oU�i
QcUè¼]°�dqÁ�dfi�Qc[]d^ÁZd^U�df[�®VÔ�[�T|U�®od�RQS¼]°�i]Ú�n\fQSdfU�¼�dfU�d^[]®VÔ TVU&Á�¼]QcmndE[]d^i]`osSÚ&¼�QS`oU`YÙñ ]·O
Â"UnTVsÌ¼�df[�U�T|¼]QSgod»¼�`q³:`omtd^i�¼�TV´VdTVsSi]`�dcQ�Qci�¼]i4T|¼¢¼]°�d�R�TVi�¼]d:QSi]`oscT|¼�QS`oU!��QcsS`V¼��&s_TVU�¼ = X î�r»r�?�sS`�\fT|¼�d^Á

QcUÇTVUÉT|U�\fQSdfU�¼ i]TVsS¼*Ü£d^ÁèT|¼�TwÁ�dd�&¼�°è`#� U 0Vòoò�G U�dhTV[ Ó TV[]sSi]Ü�T|Á6W&j:d^RGNZdcQ&QS\f`�O0¬¹°&d"Á�QSi�¼�T|U�\fd���[]`om
a j�ÀY¼]` X î�r4rÐQciÉTVÜ£`VÚ&¼�ñ�>�>oò ´�mZO�¬¹°&d�\f`oi�mtQS\3[]T�Ô�Ü�TV\�´�®o[�`oÚ�U�Á,RQcsSsÜ£d�°&Qc®o°�d^[ÉT|¼ÇX î�r»r
Ü<df\hT|Ú�i]dq¼�°�d$��TV\^QcscQÌ¼yÔÇQSi¹U�`V¼�TViÁ�d^d���T|i"³:`omtd^i�¼�TV´VdER°�QS\�°3°�TVisSd^god^sci:TVi:Á�dfdd��TVi U ñoðVòVò�G�O4¬¹°�d
QcU&\f[]dfTVi]d^Á Ü�T|\�´�®V[]`oÚ�U&Á6W0TVsÌ¼�°�`oÚ&®o°AÚ&U�Á�dfi�Qc[]TVÜ�scd|WÍQSiqU�`V¼#TVU QSU�i]Ú�[�mt`VÚ�U�¼�TVÜ�sSdn��[]`oÜ&scdfm OÉ³:`�R�d�godf[^W
¼�°&dwmndf\�°�T|U�Qc\fTVsFÁ�dfi�Qc®oU `��¢TnscTV[]®odq\fT�g�QÌ¼yÔ�QcU Tni]TVsS¼:Ü<dfÁZ°�TVi¼�`nÜ£dEgod^[�Ô Á�Q:9±d^[]dfU�¼�Ü£d^\hTVÚ&i]d#`#��¼�°&d
i]sS`�RGmn`�godfmndfU�¼`���i]TVsS¼ ¼]°�T|¼¹\fTVÚ�i�dfi�Te\hThg�QS¼yÔÇ¼]`¿i]sc`�RsÌÔÇ\^`oscscT���i]d"QcU�Tei�T|sS¼¹mnQcU�d|O¢îyUè¼�°�QSi¹À e�î»R*d
RQcsSs±U�`|¼"T|Á�Á�[]d^i]i¼�°�dqÁ�d�¼�TVQSscd^ÁèQci]i�Ú�dfi:`��ÍÁ�d^¼]df\�¼�`o[Á�d^i]Qc®VU3TVU&Á \^`oi�¼fO
Ó�Ú�[][�dfU�¼�sÌÔoWT-i�¼�Ú&Á&Ô�QSitQSU2�&[]`o®o[�dfi�iÇ¼�`Ai]QS¼]d ¼]°�d�ÀFÂ"j"j"PEPeW�0|ò ¯E¬�scQu3�Ú&QcÁ Â"[�®o`oU�Á&d^¼�d^\^¼]`o[

¼�°&df[]d|O¹¬¹°�d#´|d^ÔZQci�i]Ú�dwT|¼:¼�°�QSi:i�¼�TV®VdwQSi�`oU&dw`��¢i�T#��d�¼yÔ3T|U�Á�Tn��[]`��£`oi]TVsF¼�`n¼�°�dwP$eEå�¼�`ni�¼�Ú&Á&Ô�¼�°�QSi
QciqQSU`�&[]d���TV[�T|¼]Qc`oU±OnîyUAµ�QS®oÚ�[]d ��W�R*dni]°�`�R ¼]°�dÇÀFÂ"j"j"PEP5Á�d�¼�df\�¼�`o[kQcU-T
�£`Vi]i]QSÜ�scdMÚ&U�Á�df[�®o[]`VÚ�U�Á
sc`�\hT«¼�Qc`VUºT|¼wX î�r4r�O�e�U�dÇTVÁ&g|TVU�¼�T|®od¿`�� ¼�°&dnX î�r4rYl�QÌ¼�dnQciE¼�°�T«¼hW�QS¼kQciq`�RU�dfÁ Ü�Ô�¼]°�dtP$eqå�T|U�Á
U�`�R2°�TVi�T ��[]`o®V[�TVm `��kÚ�U�Á�d^[]®o[�`oÚ�U�ÁDi]\^Qcd^U�\fd|O X d�U�`|¼�d�¼�°�T|¼è¼�°�d�[�df\^dfU�¼�j:dfÚ&¼][]QSU�` µ
TV\^¼]`o[�Ô
l�¼]Ú�Á&ÔZT|¼"a j"ÀIQSÁ�dfU�¼�Q:��dfÁ ¼�°�dqX î�r4rDl�QS¼]d#TVi:`oU�d!�<`oi]i�QcÜ�sSdwsS`�\fT|¼�QS`oU���`o[�T���TV[Á�d�¼�df\�¼�`o[^W±T|U�Á3¼�°&d
\fÚ&[][]d^U�¼ea j�À1U�d^Ú&¼�[�QcU�`�Ü<dhTVm \f`oÚ�sSÁºÚ�i]d¿¼�°�d¿i]TVmtdM\^`oU�\^d��&¼fOn¬¹°&dÇÀFÂ�j�j"PEP5Á�d^¼]df\�¼�`o[q\f`VU�\fdd�&¼
QcU&\fscÚ&Á�dfi»TqÁ�d^¼]df\^¼]`o[w��`o[0U�dfÚ�¼�[]QSU�`!��°�Ô�i�Qc\^ifW�QcUtTVÁ�Á�QÌ¼�Qc`VUe¼�`q¼�°�di]dfTV[]\�°g��`o[���[]`|¼�`oUnÁ�df\fThÔÇT|U�Át`|¼�°�d^[
TVi�¼�[]`���TV[�¼]Qc\^scd�r0°�Ô�i�Qc\^iÉ®o`�TVsSifO(Ó�Ú�[][�dfU�¼�sÌÔoW�¼]°�dZî�Ó�Â"p ��lËÁ�d^¼]df\^¼]`o[tT|¼t¼]°�d3Ûq[]TVU(l�TVi]i�` QcinÜ<dfQcU&®
\f`VU�i�¼][]Ú�\�¼�dfÁ�RQÌ¼�°3T v ¯E¬KÁ&d^¼�d^\^¼]`o[�TVi"Tt®o`oTVs·O*¬¹°�d#`&�<df[]T|¼�QS`oU `��¢¼�°&QciÁ�d^¼]df\�¼�`o[:RQcscs �&[]`�g�QcÁ�dk´Vd�Ô
QcU_��`o[]mtT|¼�QS`oU ��`o[�¼�°�d d�god^U�¼]Ú�TVs�\f`oU�i�¼�[�Ú�\^¼]Qc`oUM`���À�Â"j"j�PEP(TVU�Á,��`V[Í¼�°&d�U�d^Ú&¼�[�QcU�`f�&°�Ô�i�Qc\fi�QcÁ�d^U�¼]Qu��d^Á
QcUè¼]°�dkÀ@e�î�O

� ð



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --   

 
 

 
 

 

 
 

µ�QS®oÚ�[]d �5;Íl�\�°&dfmtT|¼�QS\»`#�&¼�°&d*X î�r4r�Ú�U�Á�d^[]®o[�`oÚ�U�Áwi]QS¼]d�T|U�ÁeTsc`�\hT|¼]Qc`oU ��`o[F¼]°�d�ÀFÂ"j"j"PEPËÁ�d^¼]df\�¼�`o[^O
Â�R T«¼�df[�Ó�d^[]dfU&´V`�g Á�d^¼]df\^¼]`o[:TV[][]ThÔè\f`oÚ&scÁ TVsci�`¿Ü£dkTV\^\f`omnmt`�Á�T|¼]dfÁ�T|¼¹¼]°�dEX î�r4r(i]QS¼]dVO

�yL



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

� � ���
	 �� ��� � � �
� ������� �w� � � ���

ÂDÁ�dfÁ�QS\hT|¼]dfÁtd^Q_�£d^[]QSmtd^U�¼»¼�`wÁ�d^¼]df\�¼�h i$j h<k»T��5�£dfTV[�TVU&\fd:i]Qc®VU�T|¼�Ú&[]d:QcU¿¼�°�d7F�G.HI H []d^®oQc`oUn`���ò�O¾òoò v
�fb H U�d^dfÁ�iM¼]`�°�Thgodèsc`�R%Ü�TV\�´�®o[�`oÚ�U�Á ��[�`om ¼]°�dèQcU�¼][]QcU&i]Qc\�h<kw\f`oU�¼�T|mtQSU�T|¼�QS`oUIT|ieR�d^scs T|iMU�dfÚ&¼][�TVs
\fÚ&[][]d^U�¼td�god^U�¼]it¼]°�T|¼n��[�`�Á�Ú&\fd+* ��ieR°�QS\�°1\fTVU1mnQcmnQc\¿¼�°&d�h k��Eå Ó¹Ó%i�Qc®oU�T|¼�Ú�[�dVO ¬¹°�QSiM\hTVUËÜ<d
TV\�°�QSd^gVdfÁÇÜ�Ô��&s_TV\^QcU�®qTf��U�d®o[]TVQcU&dfÁMÁ�d�¼�df\�¼�`o[ � O¾ð�Á�df®V[]dfd^i*`#9sbyT<Q�Qci���[�`om/¼]°�d:a j"À3U&dfÚ&¼][]QcU&`kÜ<dhT|mZO
Â"i`o[�Qc®oQSU�TVsSsSÔn�<`oQcU�¼�d^Á�`oÚ&¼Ü�Ôè¼�°�dqåw>&> �n\^`oscscTVÜ£`V[�T|¼]Qc`oU�Y � ]�T|¼:TVU�®osSdfi¹scTV[]®od^[�¼�°�TVU ¼]°�dqÁ�QSgVdf[�®odfU�\^d
`��4¼�°&d ��Qc`VU�Ü£dfTVm=¼]°�deU�d^Ú&¼�[�QcU�`èiE�£d^\^¼][]Ú�m2QSi�TVsSmt`Vi�¼�QcU�Á�dd�£d^U�Á�d^U�¼k`��0¼]°�d���QS`oU�dfU&df[]®|Ô�TVU�Áº°�T|i
TºU�TV[][�`�R�iT�<df\�¼�[]Ú&m �<dhTV´�QSU�® T«¼ � Û$�fb = l�dfdZµ�Qc®&O � ?�O1îl��¼�°�d�g|TVscÚ&d `#� F�G HI H J ò % òoò v �fb H QSi
´�U�`�RU1RQÌ¼�° ®o`�`�Á ��[�df\fQSi]QS`oU ¼�°�d^UË¼]°�dZÁ&d^¼�d^\^¼]`o[¿\f`oÚ�sSÁ Ü£d
��scTV\fd^Á�T|¼n� � ñ�´�m R°&Qc\�°ËQci¿T|¼¿¼�°&d
�<`oQcU�¼M`��¼]°�d���[]i�¼nmÇT<Q�QSmeÚ�m ��`o[e`oi�\fQSscs_T«¼�Qc`VU�ifOº¬¹°�QSiMQciei�°�`�RU1QSUS��®oÚ�[�d � ò&O Â ¼M¼]°�QciMÁ&Qci�¼�TVU�\^d
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��TV[]TVmnd^¼�d^[]i"TV[]dwi]°�`�RUºQcUZ¬�TVÜ&scd � O�¬¹°�d#sc`�\hT|¼]Qc`oU `��0¼�°&deTV\^\fÚ�meÚ&s_T|¼]`o[�[�QcU�®tQcU ¼�°�deÂ:Ûkl ¼]Ú�U�U�d^s
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[�`oÚ�®o°�sÌÔ#dd3�Ú�TVs&\^`oi�¼fO¢îÎ¼0QSi��£`Vi]i]QSÜ�scd
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